Hereby we describe a case of LAF developed after a surgical Maze procedure that demonstrates the importance of a systematic approach to mapping and ablating atypical atrial flutter to prevent a recurrence of symptomatic arrhythmia. In patients with previous cardiac surgery procedures, and in particular after a surgical maze, there are many different potential LA reentry circuits that involve various pathways. Both activation mapping and entrainment mapping were performed in order to identify the critical isthmus of the circuit and to effectively terminate the arrhythmia.
Introduction
Atypical atrial flutter is a regular arrhythmia characterized by a non-cavotricuspid isthmus dependent macro-reentry. Considering that atypical atrial flutter reentry circuit may involve various locations in both atria, activation mapping of the flutter circuit is important to confirm that catheter ablation is being performed at an isthmus involved in the circuit. Left atrial flutter (LAF) most commonly involves reentry around a scar from prior cardiovascular surgery, catheter ablation, or congenital heart disease. One aspect that derives from the widespread diffusion of ablation procedures for atrial fibrillation, both percutaneous and surgical, is the onset of LAF linked to the presence of a gap at the pulmonary vein (PV) ostia or antra. ported that an atrial arrhythmia of some form occurred in 43% of patients after the Maze procedure and that most of these arrhythmias were AF [9] . Wazni et al. found in their cohort of 23 patients with atrial arrhythmias after surgical maze that 48% had atypical atrial flutter, with more patients having LAF than right atrial flutter, implying that the surgery itself creates a substrate that can lead to another arrhythmia. They also found that AF recurrence was secondary to recovery of conduction around the lines encircling the PVs [10] . Bai et al.
Discussion
found that in patients with a prior history of cardiac surgery or AF ablation, the open-irrigated-tip catheter was superior to the 8-mm solid-tip catheter for radiofrequency ablation of scar-related atypical LAF. Patients ablated with the open-irrigated-tip catheter had higher acute success rate and more favorable long-term outcome with more patients maintaining sinus rhythm without antiarrhythmic drugs therapy [11] . Recently, Coffey and colleagues published a multicenter retrospective review of 91 patients with atypical atrial flutter. The authors found that patients with a history of a surgical Cox Maze procedure had the highest long-term success rate, at 88% over 16 ± 12 months [12] .
In addition to the activation map performed with a non-fluoroscopic 3D mapping system, successful use of entrainment mapping was crucial to identify the isthmus and to effectively terminate the arrhythmia. Indeed, there are many different potential LA reentry circuits that involve various pathways particularly after a surgical maze procedure (i.e. PV, septum, mitral valve annulus). Entrainment maneuver refers to the concept that pacing at a slightly shorter cycle length than a reentrant tachycardia will accelerate the tachycardia without interrupting it. Concealed entrainment accelerates the tachycardia without fusion on the ECG or intracardiac recordings. If concealed entrainment occurs and the PPI is equal to the TCL, the pacing electrode is likely at an isthmus of slow conduction within the reentry circuit. In atypical LAF, confirming that the ablation catheter is within the reentry circuit by demonstrating concealed entrainment and a PPI-TCL of ≤20 ms is important for the success of the procedure [13] [14]. The most significant limitation of entrainment mapping in patients with atypical flutter is the frequent conversion of the clinical arrhythmia into a different circuit and/or morphology or into AF during pacing.
Conclusion
Atypical atrial flutter is a challenging arrhythmia that can occur in the presence of atrial scar, often related to either previous cardiac surgery or catheter ablation of AF. Catheter-based mapping and ablation of atypical atrial flutter is feasible and effective, although technically challenging. The combination of activation mapping using a non-fluoroscopic 3D mapping system and entrainment mapping is crucial to achieve satisfying acute success and long-term outcomes.
